The photosynthetic process is initiated by the absorption of light energy by pigment-protein complexes called light harvesting antennas that transfer the absorbed energy to the photochemical reaction centers with a quantum efficiency of near unity. In cyanobacteria and red algae the major antenna is called the Phycobilisome (PBS) which is one of the most efficient antenna systems that exists in nature. The PBS is an extremely large complex, with a molecular weight of 3-7MDa which is made up of pigmented proteins known as phycobiliproteins and unpigmented proteins known as linker proteins. Our research goal is to obtain high resolution crystal structures of the entire PBS complex and the two major PBS sub-complexes, (rods and cores), isolated from the cyanobacterium Thermosynechococcus vulcanus (T. vulcanus) and the novel Acaryochloris marina (A. marina) with its simplest of all PBS.
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Intact PBS from T.vulcanus and A .marina were isolated in high phosphate buffer. The PBS from both organisms was crystallized in the presence of high phosphate concentration and special additives that mimicked the crowding of the PBS in vivo and provided suitable conditions for crystallization. T. vulcanus PBS Crystals and protein obtained from the dissolution of extensively washed crystals were analyzed by fluorescence spectroscopy, SDS-PAGE, mass spectrometry and confocal microscopy. The results of these experiments indicate that the crystals contain intact, functional PBS complex. Diffraction experiments have showed that the present crystals diffract to a resolution of ~ 3.5Å. In addition, preliminary TEM images indicate that the isolated T. vulcanus PBS forms dimers. This leads to a novel suggested model for the PBS arrangement in the crystal. A. marina PBS crystals were also analyzed by confocal microscopy. By utilizing the confocal microscope, the emission spectra of a single crystal at all different positions and depths were identical and presented an intact and functional PBS. Currently, additional experiments are being held in order to obtain well diffracting crystals.
In addition, during the process of T. vulcanus PBS isolation, fractions of the two subcomplexes (rods and core) were also obtained, and successfully crystallized. Large blue rod crystals, containing phycocyanin (one of the PBPs proteins located in the rod) and the three rod linker proteins were obtained. The structure was determined by molecular replacement to a resolution of 1.5 Å, with a monomer in the asymmetric unit [1] . Core crystals have also been obtained, however they require further improvement in order to perform structure determination. 
MS.92.4 Acta Cryst. (2011) A67, C200
Crystal direct : A new system for automated crystal harvesting José A. Márquez, Florent Cipriani, European Molecular Biology Laboratory, Grenoble Outstation, Grenoble, (France). E-mail: marquez@embl.fr
The field of structural biology has gone through a revolution brought about by the systematic introduction of automation. The traditionally manual operations of identifying soluble protein fragments that can be produced in large amounts and the screening for crystallization conditions have been progressively replaced by high throughput approaches. Today these steps often occur at dedicated, fully-automated facilities that offer screening services to a number of research teams. Accompanying these developments, X-ray synchrotron beamlines have been progressively automated with the introduction of the sample changers and other automated systems. Despite this level of automation, crystallization and data collection remain poorly integrated and remains a bottleneck for very challenging projects, like those involving the study of membrane proteins or multi-protein complexes, that require the systematic evaluation of diffraction quality of large number of crystals. This is primarily due to the fact that recovering crystals from crystallization media and mounting them on the supports used for data collection still remains a manual, low-throughput operation.
We have developed a new method for protein crystallization and crystal recovery. This system is based on a new crystallization support directly compatible with data collection and that can be excised automatically by photo ablation to recover the crystalline material. The system is compatible with standard cryoprotection and other sample manipulations allowing X-ray diffraction measurements both at room temperature and under cryocooling conditions. Among the advantages of this new approach is the absence of mechanical stress for the crystals during the mounting process and that it facilitates handling of microcrystals, which can be challenging with standard methods. Moreover, this system is designed to enable full automation of the crystal mounting process allowing the operational integration of automated crystallization and data collection units. The Crystal Direct system could contribute significantly to the advancement of very challenging projects in structural biology.
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